Cloning and characterization of human type 2 and type 3 inositol 1,4,5-trisphosphate receptors.
We have cloned cDNAs coding for human type 2 and type 3 and part of type 1 inositol 1,4,5-trisphosphate receptors (IP3Rs). The complete nucleotide sequences for type 2 and type 3 receptors were determined and the pharmacological properties of the latter were characterized. Human type 2 and type 3 IP3Rs are 2701 amino acids and 2671 amino acids long, respectively, and have significant sequence homologies as well as structural similarities including the six membrane-spanning regions near the C-termini when compared with the rat or mouse counterpart. COS-7 cells transfected with human type 3 IP3R showed characteristic inositol 1,4,5-trisphosphate (IP3)-binding properties with Kd values of 28.8 nM. The order of potency of competition with IP3 was Ins(1,4,5)P3 (IP3) > Ins(2,4,5)P3 > Ins(1,3,4,5)P4 > Ins(1,2,3,4,5,6)P6. Type 2 and type 3 IP3Rs were mapped to human chromosomes 12p11 and 6p21, respectively, by in situ hybridization. cDNA cloning of the human IP3Rs allowed us to identify the types of the receptor expressed in various human hematopoietic and lymphoma cell lines. The type 3 receptor was present in all of cell lines tested, while the type 1 or 2 receptor was expressed in only particular cell types. The differential expression of the IP3R types could confer the cell-specific regulation on the IP3/Ca2+ signalling.